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1. Introduction  
7KHPDLQSXUSRVHRIWKLVSDSHULVWRSHUIRUPDSUHOLPLQDU\LQYHVWLJDWLRQLQWRWKHHYROXWLRQDU\SURFHVVRIJHQHWLF










2. Literature Review  
7KHOLWHUDWXUHJLYHQLQWKLVSDUDJUDSKEULHIO\GLVFXVVHV*$DSSOLFDWLRQVLQORWVL]LQJ+HUQDQGH]DQG6HU
GHYHORSHGDJHQHWLFDOJRULWKPDSSOLFDWLRQIRUVLQJOHLWHPORWVL]LQJSUREOHP7KH\DOVRVWXGLHGWKHLPSDFWRIVFDOLQJ
RQ WKH SHUIRUPDQFH RI WKH*$ +RS HW DO  SURSRVHG DQ DGDSWLYH JHQHWLF DOJRULWKP IRU WKLV SUREOHP7KH
DGDSWLYH*$SURYLGHGEDGVROXWLRQV LQWKH LQLWLDOJHQHUDWLRQVEXW WKHQLPSURYHGTXLFNO\DQG ILQDOO\ IRXQGEHWWHU
VROXWLRQVZKHQFRPSDUHGZLWK6LOYHU0HDOSURFHGXUH *DDIDUHWDO DOVR SURSRVHGD*$DSSURDFKZKHUH
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ORW VL]LQJ SUREOHP 7KH\ DOVR LQFOXGHG ODERU FRVW LQ WKHLU VWXG\&KURPRVRPH VHJPHQWVZHUH JURXSHG LQWR WKUHH
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7KH GDWD XVHG LQ WKH H[SHULPHQWDWLRQ LV JLYHQ LQ 7DEOH  7KH LQYHQWRU\ FDUU\LQJ FRVW LV XQLWSHULRG DQG
RUGHULQJFRVWLVRUGHU$JHQHWLFDOJRULWKPVRIWZDUHLVGHYHORSHGDQGXVHGWRWUDFNWKHDQFHVWRUVRIWKHEHVW
FKURPRVRPH7KHVRIWZDUHUHFRUGVWKHFKURPRVRPHVWUXFWXUHVWKHLUVLPLODULW\WRWKHEHVWFKURPRVRPHFXWSRLQWV
ILWQHVV IXQFWLRQV SDUHQWV RI HDFK FKURPRVRPH DQG DOO RWKHU UHODWHG LQIRUPDWLRQ DERXW DOO FKURPRVRPHV IRU DOO
JHQHUDWLRQV ,WZULWHV WKLVGDWD WRD WH[W ILOH7KH ILWQHVV IXQFWLRQ LVWKH WRWDOFRVW IRVHWXSDQG LQYHQWRU\FDUU\LQJ
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YDOXHV  7KLV LV D JRRG PHDVXUH RI FRPPRQDOLW\ DQG WKXV WKH VLPLODULW\ OHYHO EHWZHHQ WZR FKURPRVRPHV )RU
H[DPSOHFKURPRVRPHKDVILYHFRPPRQJHQHVRXWRIQLQHZLWKWKHEHVWFKURPRVRPHZLWKDVLPLODULW\RI
*$IRXQGWKHEHVWUHVXOWILUVWDWWKHWKJHQHUDWLRQZLWKDILWQHVVIXQFWLRQYDOXHRI)LJXUHLOOXVWUDWHVWKH
ILWQHVV IXQFWLRQ YDOXHV WKURXJK DOO JHQHUDWLRQV ,W LV HYLGHQW WKDW WKH VRIWZDUH IRXQG WKH EHVW ILWQHVV IXQFWLRQ LQ
VHYHUDOJHQHUDWLRQV2QO\WKHDQFHVWRUVRIWKHILUVWEHVWUHVXOWLVDQDO\VHGLQWKLVSDSHU
7DEOH  VKRZV VRPH RI WKH DQFHVWRUV RI WKH EHVW FKURPRVRPH DOO WKH ZD\ EDFN WR WKH LQLWLDO SRSXODWLRQ
&KURPRVRPH W\SH UHSUHVHQWV ,'QXPEHUV IRU UHSHDWLQJ FKURPRVRPHV GXULQJ WKH HQWLUH HYROXWLRQDU\ SURFHVV )RU
QRQUHSHDWLQJ FKURPRVRPHV QR QXPEHU EXW FDSLWDO OHWWHU 8 XQLTXH LV DVVLJQHG ,W FDQ EH VHHQ WKDW PDQ\
FKURPRVRPHVUHSHDWDWYDULRXVJHQHUDWLRQV,QGHHGWKHVDPHFKURPRVRPHW\SHH[LVWVLQRQHJHQHUDWLRQZLWKPRUH
WKDQRQHFRS\DVVHHQLQJHQHUDWLRQ
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 *RRG FKURPRVRPHV WHQG WR UHSHDW PRUH DW FORVHU JHQHUDWLRQV WR WKH EHVW FKURPRVRPH JHQHUDWLRQ LH
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